ASSESSMENT OF RIGHT VENTRICULAR STRUCTURE AND FUNCTION: NOVEL CMR T1 MAPPING AND STRAIN TECHNIQUES  by Jellis, Christine L. et al.
Non Invasive Imaging
A1198
JACC April 1, 2014
Volume 63, Issue 12
assessMenT of righT venTricUlar sTrUcTUre and fUncTion: novel cMr T1 Mapping and 
sTrain TechniqUes
Poster Contributions
Hall C
Sunday, March 30, 2014, 3:45 p.m.-4:30 p.m.
Session Title: CMR in Cardiomyopathies
Abstract Category: 17. Non Invasive Imaging: MR
Presentation Number: 1211-53
Authors: Christine L. Jellis, Teerapat Yingchoncharoen, Neville Gai, Zoran Popovic, Scott Flamm, Deborah Kwon, Cleveland Clinic Foundation, 
Cleveland, OH, USA, National Institutes of Health, Bethesda, MD, USA
Background: There is limited knowledge regarding the relationship between right ventricular (RV) structure, fibrosis & systolic function. CMR T1 
mapping & strain techniques may provide additional quantitative assessment of RV function & structure.
Methods: CMR was performed in 102 subjects with non-ischemic cardiomyopathy. Post-contrast T1 mapping was performed with a Look-Locker 
technique using inversion recovery imaging. Biventricular volumetric data was measured using a cine short axis stack. Mid-ventricular T1 values of 
the RV free wall, RV septum & lateral LV were calculated. Tomtec CMR strain analysis was performed to measure global 2D biventricular longitudinal 
(GLS) & RV circumferential strain (GCS). Subjects underwent RV echo assessment of TAPSE, RVSP & RV systolic tissue velocity (s’).
results: Subjects (62% men, 51±15 yrs) had mild RV (RVEF 39±15%) & moderate LV (LVEF 30±17%) dysfunction. Those with severe RV dysfunction 
(RVEF <25%) had lower strain, T1 values & TAPSE, despite no difference in afterload (RVSP). [Table] Multivariate analysis of univariate correlates of 
RVEF significant to p<0.05 (incl RV septal T1, RVSP, TAPSE, s’ & RV GLS) showed that RV GLS (ß=-0.674, p=0.018) & T1 (ß=0.482, p=0.070) were the 
most independently associated.
conclusions: CMR strain analysis provides complementary RV functional assessment to RVEF. Severe RV dysfunction is associated with lower T1 
values, suggestive that the mechanism is myocardial fibrosis. Larger studies are required to determine causation.
Severe vs Non-severe RV Dysfunction
RVEF < 25%
(n=19; 16±6%)
[Mean ± SD]
RV EF ≥ 25%
(n=83; 45±11%)
[Mean ± SD]
p
RV T1 value - free wall (ms) 339±52 385±75 0.013
RV T1 value - septum (ms) 336±50 403±74 <0.001
LV T1 value - lateral wall (ms) 349±46 428±87 <0.001
RV global longitudinal strain (%) -8.9±4.4 -13.5±5.9 0.018
RV global circumferential strain (%) -3.9±1.9 -8.3±3.3 <0.001
LV global longitudinal strain (%) -6.4±4.0 -12.1±4.6 <0.001
LVEF (%) 17±7 33±17 <0.001
TAPSE (cm) 1.5±0.4 2.1±0.7 0.004
RVSP (mmHg) 39±12 36±14 0.440
